A 66 -yearold man was referred to our hospital with an increasing subepithelial lesion in the gastric antrum. Using esophagogastroduodenoscopy, a tumor with a steep, 20 -mmhigh rise protruding in the lumen was observed. The mucosal surface of the tumor was reddish, with ulcers forming at the base. Moreover, the tumor was mobile and soft. A biopsy specimen was taken from the ulcer, but tumor tissue was not collected from the submucosa. Endoscopic ultrasonography (EUS) showed a high echoic mass in the submucosa. However, because the mucosal surface of the ulceration was red, the mesenchymal tumor with internal bleeding was inferred to be lipoma. Additionally, because the tumor was small, flexible, and soft, collecting tumor tissue under EUSguided fineneedle aspiration was inferred as difficult. We were unable to make a final diagnosis because the lesion showed a small tumor with atypical macroscopic morphology. Therefore, endoscopic submucosa dissection (ESD) was chosen for the diagnostic treatment. Sodium hyaluronate sufficient for separation from the muscular layer was injected into the submucosa. Then submucosal dissection was performed just above the muscle layer. Results demonstrate the possibility of removing the tumor reliably without perforation. Pathological evaluation of the ESD specimen indicated a diagnosis of gastric lipoma.
Introduction
Lipomas occur commonly in the colon and with lower frequency in the stomach (approximately 5%) 1) . Gastric lipoma is often yellowish. It might ulcerate and bleed, but it does so only rarely 1, 2) . This report describes a case of gastric lipoma resected by endoscopic submucosa dissection (ESD) with difficulty in preoperative diagnosis because the lesion showed a small tumor with atypical macroscopic morphology.
Case report
Based on results of esophagogastroduodenoscopy (EGD) performed at another clinic 10 years prior, a 66 -yearold man was diagnosed as having a subepithelial lesion (SEL) in the gastric antrum. He had been followed up annually thereafter by EGD. At age 50, after he was diagnosed with a gastric ulcer, he underwent Helicobacter pylori eradication therapy. From the age of 56 years, he received treatment for type 2 diabetes and dyslipidemia. Because the SEL Corresponding author : Takuto Hikichi, M.D., Ph.D. Email : takuto@fmu.ac.jp https://www.jstage.jst.go.jp/browse/fms http://www.fmu.ac.jp/home/lib/Figaku/ 161 Gastric lipoma resected by ESD diameter increased to 15 -20 mm, he was admitted to our hospital. No abdominal symptom was observed at presentation. His respective height and body weight were 167 cm and 110 kg (39.4 BMI). Blood tests revealed no evidence of anemia or other abnormality, except for a high HbA1c level of 7.3%. No increase in tumor markers was observed.
At the clinic described above, EGD performed 2 months prior revealed a 20 -mm movable SEL in the posterior wall of the gastric antrum ( Fig. 1 ). Moreover, EGD performed at our hospital on admission revealed an enlarged tumor with reddish mucosal surface and ulcer formation on the side ( Fig. 2a ). No cushion sign was detected. He had taken no nonsteroid antiinflammatory drug or antithrombotic drug. Gastric mucosa showed an endoscopic image that Helicobacter pylori had been eradicated. Two biopsy specimens were obtained from the ulcer, revealing aggregates of spindle cells with no coexistence of atypical cells. By immunostaining, these spindle cells were partially positive for CD34 ( Fig.  2b) and negative for ckit and S -100. A plain abdominal CT scan revealed mucosal thickening in the posterior wall of the gastric antrum, which could not be confirmed as an SEL. Endoscopic ultrasonography (EUS) using an electronic radial type ultrasound endoscope revealed a homogeneous, hyperechoic lesion located mainly in the submucosa (Fig. 3 ). The tumor diameter found by EUS was 13 mm. These findings suggest a lipoma or liposarcoma, but neither hemorrhagic gastrointestinal stromal tumor (GIST) nor ectopic gastric mucosa could be ruled out. EUSguided fineneedle aspiration biopsy (EUS -FNA) was considered, but it was not used because it was considered difficult to collect a sample from the movable and small, 13 -mmdiameter SEL. However, using EUS, the tumor was localized in the submucosa, apparently with no continuity with the muscular layer. Therefore, it was thought possible to resect by ESD if submucosal dissection were per-formed immediately above the muscular layer after injecting sufficient solution into the submucosa. Consequently, ESD was performed as a diagnostic treatment procedure after informed consent was obtained. Endoscopic images taken during ESD showed the apparently healed ulcer (Fig. 4a ). After sufficient sodium hyaluronate (Mucoup ; Johnson & Johnson K.K., Tokyo, Japan) was injected into the submucosa for separation from the muscular layer, the tumor was subjected to en bloc resection using an IT Knife 2 (Olympus Corp., Tokyo, Japan) and a Splash M Knife (Hoya Pentax, Tokyo, Japan) ( Figs.  4b and 4c ). Although the submucosa had a scarlike appearance, the tumor was separated from the muscle layer and was removed carefully for dissec- The resected specimen had a yellowish cut surface, with 12×9×12 mm tumor size ( Fig.  5a ). Histopathologic analysis revealed that the tumor included mature fat tissue with a clear border (Fig. 5b) . Regional fibrosis was observed in the area of the ulcer. Adipocytes differed in size, with no coexisting atypical interstitial cells or atypical lipoblasts. The adipocytes were also negative for CDK4 and MDM2 by immunostaining. These findings suggested a diagnosis of gastric lipoma. The patient had an uneventful postoperative course.
Discussion
This report describes a case of gastric lipoma resected by ESD with difficulty in preoperative diagnosis because the lesion showed a small tumor with atypical macroscopic morphology. A lipoma is a benign tumor characterized by proliferation of mature adipocytes in the submucosa ; gastric lipomas account for 1 -3% of all benign gastric tumors 1, 3) . Lipomas occur most commonly in the colon, although those occurring in the stomach, as in the present case, are uncommon 3) . Gastric lipomas, which commonly affect middleaged to elderly people in their 50s to 70s, occur slightly more often in women than in men 2) . Most cases are asymptomatic. They are discovered incidentally during endoscopy or Xray procedures performed as part of a medical checkup. Consistent with this, in the present case, the patient had no symptoms such as gastric pain or discomfort. Ten years earlier, the tumor had been discovered incidentally by EGD.
A gastric lipoma is identified endoscopically as a yellowish, nonpedunculated or pedunculated SEL with a smooth surface. Other characteristic features include the "cushion sign" and the "naked fat sign" 3) . A gastric lipoma with thick mucosal epithelium might not be visible as a yellowish lesion. It requires differentiation from a GIST, a myogenic tumor, or a neurogenic tumor. Differentiating imaging features include hyperechogenicity on EUS, hypodensity on a CT scan, and hypointensity on fatsuppressed MRI. The tumor in the present case was hyperechoic on EUS, consistent with lipoma. However, this diagnosis was not confirmed endoscopically because of the presence of ulcer formation and a reddish surface. Reports on gastric lipomas with ulcer formation 1,2,4 -9) describe that the increased tumor size engenders ischemia of the mucosal epithelium and that the mechanical stimulus of food and the effects of drugs are involved in the ulcer forma-tion process 9, 10) . Ulcerated gastric lipomas are generally large : more than 40 mm 1,2,8,9,11 -13) . An ulcer is likely to be formed on the top of the tumor 8, 9) . However, in the present case, the ulcer was located on the side of the tumor. The final tumor diameter was only 12 mm. This discrepancy might be attributable to the tumor growth rate and to the mechanical stimulus.
Gastric lipomas are often regarded as small benign tumors. Asymptomatic cases can be managed without treatment as long as the diagnosis is confirmed. In contrast, a gastric tumor that cannot be diagnosed as a lipoma or which is accompanied by a hemorrhagic ulcer, as in the present case, and those which are difficult to differentiate from a GIST or other SELs, can be removed surgically 12) . Although gastric lipomas have generally been treated using partial gastrectomy 7 -9,13,14) , an increasing number of reports describe the use of ESD, as in the present case 11,15 -17) . Lee et al. 15) used ESD in 4 of 5 cases of gastric lipoma subjected to diagnostic treatment. In Japan, Douhara et al. 16) and Kobara et al. 17) reported ESD for the treatment of gastric lipoma. For endoscopic treatment of an SEL, if the tumor is located in the submucosa without invasion into other layers, en bloc resection by ESD is feasible by separating the tumor from the muscle layer under direct vision ; close pathological evaluation can be conducted as well. We devised the following measures against ESD in this case. First, marking was performed at 5 mm or greater distance from the margin of the lesion to obtain a sufficient margin to penetrate into the submucosa at the time of dissection. Secondly, sufficient sodium hyaluronate was injected into the submucosa as a highviscosity solution. The tumor was separated from the muscle layer. Finally, submucosal dissection was performed above the muscle layer to remove the tumor reliably without perforation.
The present case demonstrated the effectiveness of diagnostic treatment by ESD for treatment of a gastric lipoma that underwent ulcer formation and healing.
